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(57) Abstract: A method which comprises 
contacting a fluorine-containing compound 
such as C 2 F 6 , CF 4 , CHF 3 , SF 6 , NF 3 or the 
like with a catalyst for the decomposition of 
a fluorine-containing compound together with 
a catalyst for the decomposition of at least 
one of CO, S0 2 F 2 and N 2 0 in the presence 
of water and optionally oxygen. A catalyst 
for the decomposition of at least one of CO, 
S0 2 F 2 and N 2 0 preferably comprises at least 
one of Pd, Pt, Cu, Mn, Fe, Co, Rh, Ir and Au 
in the form of metal or oxide. By the treatment 
according to the method, a fluorine atom in a 
fluorine-containing compound can be converted 
to HF, which is easily absorbed by water or an 
aqueous alkaline solution, and substances formed 
by the decomposition of a fluorine-containing 
compound, such as CO, S0 2 F 2 and N 2 0, can also 
be decomposed. 
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*:^0Jti, P F C (perfluorocarbonK HFC ( hyd ro f l uo ro ca rbon) , 
SF 6 ^^I4NF 3 & ¥ <D7 y mit&M * ftB&Mt 2> tz £> (D^m&Tf 

ftML tit Z IZ. -mit&tm (CO) , N 2 0 i^ttSOiF- ( 7 y ft 
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LTti, it i: X tf P F C , HFC, SF 6 * ^ »± N F 3 ^' $> l> » I tl ^ 
£D7 * ft ^ «8 t± , ¥##X5/^>^#;7xJiUW±¥##* V - - > >f H 
7xft^fc LTttffl$nTV^5. SF 6 #Xte[Hm&»T^tf>*&^$& 

# £ LttfltfflStlTl^. *^BJ(: i 57 •7^ft£-^©#ft¥*a i 3l7j?£ 
RTf<ftMmm%iW.lZ . ;LftS©#»f::fcv^T<£J8}gF*Kfc-3fc7 <v ^ ft 

PFC^vWiHFC^i:'(D7 •;/JlMb£' ! 8J&#»"* _ 3#i£© 1 OtI, 7 
-y*ft^4&&in*#»"*-S7ji£*<*S. - © 7j & tt . if * 7 v & ft & 
VQiz*zmi)ULTmm$:fcfci<-£. 7 y m ft £■ % «t» © 7 -.v 31 £ & ft * ^ 
(HF) izlSftU, *i£^liy^£U*}g&lci&JJX£ft^<-t£ ; k©> 
T *> S . 
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- 122419^& fRS. tfttl! ¥5 -220346 tI 4* 81 tC IE Ifc £ tl T V ^ S 0 d ft £ 
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* , Up*^eitcJ:oT^^Lfc*^4 3 ^'i^'fbzKl^ : &I^VNfcm^CO 
K-fb«a^Sl«S-&S^rSfci:, 2jP*#8?lcJ:oT£^L*:^?ScD;tf;*£, 
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*fgim©£ — ©*»!»»«, 7 s> aub^ft £ l 

ipL, CO, S 0 2 F»*v*tiN 3 O ZttMt ZM1&£&Mt< * S - t C 

#5B93©£H©*»ft«tt, SO,F,o»IUa , C*r3'C < HU SB 
S0 2 F 2 ^tttSjf^^*I^tSl®#STT, 
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CO, S0 2 F 2 feJ:tfN 2 0 ^^ltfnfc^*:< i:* H&»»t« 

Ife £ ftfe HE tt . Pd, Pt, Cu, Mn, Fe, Co, Rh, I r fttf 
Au^6Itfti)t*ft< £ =fc 1 ofe&JB*v>li»'fk*!B©J&tt"C^'t"* ! & 
© W S * L V^ . ifteclBATSCL a B a ^ e> 31 *l '> & < £ =t 

*l * JR 4MB? * tt »E l± . S^©^ffit-fi-^F^ i± T ffi v ^ "S ©i^J; v^o g£fi 

i tp a* # -e *> s . 

^^^^l^^ftfe^W^T*, Cu, Mn, Fe, Coj^£»tfttfc4>fc 
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ca^^f tsi ^©iii> s # a * <d o . 1 ~ 2 o w t % t* *> s z £ a< 

T^^tCP t i; L a 5rfi^f L fclftjK, 7)Kti:RhtL a £ fi J# L 
fc * IK , tCAut L a ^a^LfeMi, 7^?ti:I r t L a 

& IB # L « 8E . 7;Hti:P d^filf LfettI, 7^?tJ:Pt ifi 
SLfctti, ti:C u & fij$Lfc«l», 7;V5ti:MnSfi»L 

fcfe & , f ^-7i:PdtW^jHf Lfeft®^ ^^l±7;Kti:C oS: 

i± t ^ * v izm-r zl t. iz j: ^> x * n iz-s z ti z %,<t*m. 

f Ofl!l<iD*»)a»S:l»itSifcy»* Li>. T ^ * U * » * ic tt , * 

*%DI«DK — & t?fi — ®^Jfe»j|«tC«ktttf, PFC, HFC, SF 6 , 
N F 3 &£*©7«y^b^1^cp<D:7-yi5l£HFKteftL, X , 7 5/ lfc -ft 

t^T'JS, COliC0 2 tc m it £ ft » S O 2 F 2 it , S O 3 fcHF i:^ 
N 2 0 (4 , NO, ^NOfC^jg^tlStCtJgfcnS. 
*f69i©SI = ©*lfelEl«C«i:ntf, S0 2 F 2 £#8?LTS0 3 <h H F 

& ^ m it -r z> z. t. a* t- * s . 
io*»»sns:i:i:j:otco*!?6*tS7 v 3S fls £ Lift, 
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So # ss in « * c:n^©7^*'fk-&'»©»»»a*S4:LTiiJs-r*^ 

£ *< * a . ffl L » z ti *> <D7 v fmt&m \zm.fe£ ft 2> © T 14 & ^ . 

* #g $ CD £ - © £ ife IS til K ^ X tt , 7 y IPHk ^ £ # 8? L K 

C O © 1Mb it . Z (Dfzfr . »-©HS6»3»tCJt^T*SF«!i!M»*« 
IK ffitt & -ft; L fc < ^i:^o^SA ? ^S. * fc , SI — © H J£ JB » iz <fc n 
li\ H-C^HSttttlCJfc^T, 7 -ft »ctt3R*^t±»* 
*%#*£*inL&^#£tt#;**fc*fc-&S©"e, # 7> © 2JP K ^ -f 

s> sMk^fc©**, *#©fi, sjsfijs. *»©«■«, tt»©iis;£8;, 
^wajs«:4f*<*a. 3 w a an* , iii^^^Sii&iitst 

# * £ ( m 1 / h ) £ #! & M (ml) T' SJ o fcflt £ L T * «?> 6 ft & . 

SEMStf*^©:/ s/JMk£-4iJ©»]£fcfc> 0. 1 fcVN L 5vol%©*g[ST' 
*S:t*«ai L . «j!ilA*7tffl7 vHMk^«B©*«**K-*-a?S£* 

* # , 7 yjMk^l&4'©:7v*IK?»£Hl:*S^tt'*ft&±©* 
*js?##£i-<s«fc?KiEjinii-s&5rt***K if \z y v m it vs M m © 

5 ~ 7 5 IS a * L ^ . *©* £7 ^iMk ■£■&©#!* *<3II*>5: 

SJft&i&te, 6 5 0 t~8 5 OtClI^Si Lv>„ K J£ ffl JK *< ffi ^ 
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I* ft E » X ti R ft # > £ S *< , d © « awi N i A 1 2 O 4 m © U ^ 
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CD T' 14 & < » *if M^piO- 192653^ 18 ICffittS*lT^-6flfe©tt«iE«:<!fcfli 

KftifDilT'^tMi^itiS L ^ . Z(D7J\< - 

m m © m. f& it > t^Jt-PN i : A 1 5 0 : 5 0 *n £ 1 : 9 9 CD *g BB ** 
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&©»«*< 0 . 1 ~ 5 vo 1 % g £ © Jf ^ IZ t± . 0.2 ~ 1 5 vo 1 % =fc £> ft 
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So ftftftttt*. ^©asafi^tf^ttM^aAtt^jS^LT&jBLTfc 

-f^^LTft/flLTfcJ:^. *&**©£#£, Pd*ottPt«i*ti 
I^SLfe©^. « « , «S j£ S ;£ & fci: . #*j&#8&:feft«©Ii£S;*f 
ffit LT*«i:ffiL^. #tFJ8#lifc*ftl!»H±, ft ffl f tc Jft ^? A* W m L 
T«jKJStt*<fiT-*-S©&ffll»Ji-Sfci«)H» SJ^^tC 6 0 0 ~ 8 5 0 "C 

* =■ 7 *< 7 vMlz & iJtttJn'f't^It^e, 
^ £ ^ 7 © 3i @ ft iHb # > 7* X 7- > T- S ? «t e> ic S d £ *<M * L . 
# f§ BJ © 7 7ift^i»lllMSI±, *##Oiyf i^^7^>» 

0 . 5 ~~ 5 vo 1 % T* £ IK » U fcfc £ 1C N , T?£So *W>fcx. v * > # 'y 4 

m^MMizmmz & z. iix- . ¥m&^ v << xoma 7. tc ^ * 

ti2>7 v jRfls^«&ftH F IctHbL, CO, S0 2 F 2l * V* tt N 2 O £ £:* 

# se in k « s 7 v m it -&m& mmmmmiz-D ^t^^s . 

© 7 yfMbl^#8¥MS2£g©^Jfe®llil© 1 oli, 7 >v^-fb^ 
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#S © ft © tc IS ^2 o « # Bt i* « K «: , #**<*j«^tt7;i' 

S JS » © H!f ® ti , 7 y 3Mk MS #7s£^ **-*"£*:«!>© 

f MS?:iA5:i:^T-#S 0 » ^ lift » tt . g»©*HHn::fc:-*&Rtt 

tu §e ^ i§ <t y =b ± * jc, xy^-^^tifif^tc-^ins**^^*^* 
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mil i i: J: ^ t , if^ft*»7(D^»A»a$n*. 
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fc . KMifc©li§g#i£tt?fc©»y T*£>£o rf) © 2 - 4 mmSKfl © 3& tfc 
T )V $ 1- (ft£fl;#gi©NKHD-2 4) K , La 2 0 3 *<7^§^-M* 
©1 Owt i^C^iLfe. H # &*HZ {i T ^ 5 ^ 1 0 0 g 

IZ . il7>^>6*ffi^ 2 6 . 8 4 g & »* k ?s u & # * as & * an 

L T , L a&^ILfe. -?■©&, 1 2 0 10^2^^110^1, Ji:7 00 
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IMItti 3 7 . 5voI% (S F 6 ©mol&©75fg) T* £> £ „ 

# x & , 7 5o°c«z)ja^tcun^«^$nfcsi&g&i k # *& l t . & #l ji 

#*©$IH!»l£(SV) J± , 7i/*ft^l!l»»)Bi2i:fi^T 1 0 0 0 
h-'hfcD. tf^^ii«l|3 Cfc^T 5 0 0 0 h"l:4iJ:Ul 
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fc 0 K(&gl&iii&:*fyU±, #*i*J*«7t::j£oTHF;&tfffi©;*c»ja 

A'^ ICOhl , S 0 2 FjIS$; T C D (Thermal Conductivity Detector) 
#**OVhy^7«:flJ^Til83£Lfc. £ £ , SF t #;*©S«&TC 

7 h^77li, S O 2 F : © & di 5 ppm <D % © T* £> £ 0 

7 ^ ^ - *> a £ - ^ >r >v z m it ® <d j& T- $ t$ y v m it m ft m m m k 

<fc U , SF 6 &fi!t5:i:i:J:^T, 8 0%ai(5»»**<ft^h, 
C © ffi t± , HKSriBft&LT^e), 2 0 0 OB#^i^^j§^"-5>^T?{3;<hA/if 
^ *> 8 & r» & c 

^2111*, s o 2 f , n mmmm t. v>w$k* ^ u t ^ s . so 2 f 2 

* « t± , ti^PiteLT*^ 1 0 0 0 ir a l^iSt5*T*ti> tfc Hi Bt # 
<D 5 ppm «TT?*o 1 0 0 0 ^ Fal 5: M x fc U ^. C « x <t& 

«?) , 1 6 0 Oi$n^ifilfcilJi:ti5 7ppm \Z & o . f IT'< W ^ 
JS#&**m3£75#LT3Sttfc«Utfc. ^ <2 *§ Ifl . S O 2 F 2 jg T 
U , 5ppa ttTi:ft^fc. tt±©:t^^, P d , L afi^T^Kt 

[^MSflJ 2 ] 

Sg 1 0i:*t7 v £«S 2**181 38 B^ffl^T, CF< fcCHF, 
©il£#;*«:SH!l8181Lfc. C F « hCHF, CD *g ^ # * , ^ffrffl 

x^f >y#xtLTi<ffluens. 7 v mit^wttMrnm 2 it, m 

4aittg0|!ltt7;i'§t (ftSft^S©NKHD-2 4) 0.5 ~ 

lnai:*»L, 7^^*i:tl 2 0 t T 2 PbI I 7 t 5: ffi ^ fc 
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C F 4 0 . 2 5 vo 1 % , C H F 3 j&t 0 . 2 5 vo 1 % , O 2 j&t 4 vo 1 % , * IS 
#25 vo 1 % T* £> Z> „ 5f5SHtt7 0 orT^S. ^ ®Ui , K Jfc S 1 K: 

7 & 2 c *j<^t i o o Oh-H, tf«^ii»!l 

3 H 33 T 1 0 0 0 0 h " 1 H L t=. . # 7. ift Jf 7 ^ £> Hi tz W if * * © 
COfil^ TCDi'X^DVh^77ll^Ti^U: ( 3 0 T C D 
#7.^nvh^7tt, C O * © tfc m R J&M ppm T * S . 

fg 3 E tt , *Ifc£8H&LTfr£©««B#IHi:CO»«fc©ra«&jSL 

Jgt±i^j500 ppm K =fc o fc j&< . P d , LajflJ*7;l'57-#iK«:#*.3 
: i C J: X , TCD#*£nv h ^ 7 7 1? ttttlliT * ftv^SSi: C O 

c n m m s ] 

mmm 2 & v^imf&ftm£tei& 3 k i± , mmm 1 t* fc© £ 1*1 b © 
^ffivNfc 0 * © c 2 f 6 (omm.it 0 . 5 voi % £ u > B$©a£ 

t* 4 vo 1 % , (DM m.it 2 5 vo 1 % £: L „ £ J£ » J* tt 7 5 0 °C £: L 

fco snxftttnilfil i©i:li:lHH;i:l/fe. ^ © ijsg in , Sg 4 g| tc 53s 1" 

6 0 0 m rs ■& m. m -r s * -e . tit 1 ppm nx^^fc. 
[ mm m 4 : 



WO 00/74821 PCT/JP99/03074 

1 5 



mmm 2 2&i/*§^ 3 \t, mmm 1 -c^^^^i: m ut*& 

So ««L3ffi3y7.^©C«F.©»fta:0.2vol%i:L» mm<DWkfel*4 
vo 1 % , * H a © ft ft it 1 0 vo 1 % £ L fc „ SSStli8 0 Ott Lfc = 

i^iBi&jga-rs*Toia, 1 ppm gfiT*ofe. 

L^lS&flJ 5 ] 

st)i2itftii»is«i3 izit, mmm 1 t* « <^ ^ © £ in b =t 

©SJil^fc. &MJI#X4 3 ©C3F 8 <Digft«:0.2vol%£:L> R£<Z>tt 
Jt(i4vol%, * 15 % <D M ft it 1 0 vo 1 % t. L . S ES £ ft « 8 0 0 "C 

Lfc„ &iaj&3ti±2item i cot. & £.mbi~Ltii 9 ^ © *s ifi > i6ii:s 

^4 8WrlWS:J|Sii-rs*-e, ^ -f *i *, 1 ppm HI j£ T? * o fc . 

[ m m m 6 ] 

1 1 iC^t^ffl^T , C 5 F,©»)Bj!li5;f7ot 0 7 s> * -fb £ » # 

S«I2Slffl«^IS(tti3 n . £ ffi 00 1 T* ffl ^ © £ m b © 

fcfflv^fc. j& 11 # x 4 s © c 5 f . <d mm it 0 . 2 vol % „ mm<Dm&it4 

vo 1 % , * & ^, © S ft it 1 Ovol%C Lfc. S fft S ft tt 8 0 0 "C iZ L tz o 
£IHl»jKfcl:^MS0dl©fc#£|SlblwLfc. ^ © *g 1ft > I7@i:^t J;^ 

Wr IB £ i£ i& -f * * X' © M , n=fc 1 ppm S ft T' * -d tz . 

[ ^mm 7 ] 

HBCKIiffl^, tS^dlJMSSCtJg^n^ C 4 F.* 
^*Yk^W©^»fflaS:ff^fc. 7 v SI ft £ & # # * # 2 tt » 
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0.5vol%, &f?ia*4vol%, *IE^*2 5vol%C Ifco £ J& U & 
7 0 OtCLfc. £ US i£ £ & , 7 s> * ft ^ift # ** tt Jfc 2 © i: 1000 
h ~ 1 H tl^^li«j|3©fcti: 3 0 0 0 h > £ Lfco 

(1) Pd, Lafi)l7)^tll 

fee 

(2) Pt, La|i)l7JHt«l 



* J6 09 2 n ^ T » Pd, Laffl#7;l'5-*-*6&*:HHLfc£*i:EI 
« © # 3£ K: «fc U , 7*5ti:Latt^Lfc. #£nfeLaffif£7A'5 

H P t & » L afii7^$tli©0. 5 w t <k ? Cti 

Lfe 0 M^fl*J{-ti, LafijfT/KtlOOgCjSL, Pt 
T4.5 1 4wt%^ti>-hDS'7>5>fi&8i»«l 1-0 8 g £ 
>l*i:»^LT*aLfc. ^ © & , ^^tl'l 2 0t«)i&SX-2IFaiIl 
Hfc L . SC^^cfT 7 0 Ot©iatClHIi!Slti«?;tT-pfc. C © J: ? 
i:U« Pt, Laa»7^5t»*S;#fc. 
(3) Ph, L afij|7;Ut»li 

7;Kti:L a £ fi&f & * "T? ©Xigli „ 2©£££:|5HtfcT-£> 
So ^e.ntL afijfT;^ tCs RhHafiH7;^tii©0,5 
w t %t§in5^i:^illf: t BP*>s L afi!l7;Mt 1 0 0 g K 
2t L , Rh^#I^LT 4.4 2 2 wt%^tfW»nS?»>^»*11.31 
g*»*i:»^LT*Sl&. ^- © & , * « * "C l 2 0'C©iSJ&T*2l# 

in U . IC7 O OTC»i&j|Tifil(Lfe. :©<t^i:LT, Rh, 
L aji)t7;^tMI^fe 0 
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(4) a u , l aumr ji $ i-i&m 

So fie^fcL affi^7;l/$ Au5;L a jij$7;U tit©fl.5 

w t %^§*ft5J:?i:^aLfc. IP *> , L afijtTiKt 1 0 0 gi: 
*# L , IT 5 0 g / 1 £ te £ fl: & I* 1 0 g&JMSzklcfcj^LT 

^ « L . ^ © & > * ^ T 1 2 0 t; <D jg T' 2 B# in *ft L , IC 
7 0 0 °C©ia^HiJn^LT^fiKLfc o :©J;7i:LT, Au, L a ffi £f 

(5) I r, Lafi)f7;KtSI 

2>o #^>nfeLaffi}^7A$^i-, I rtLa|l*7^StC0.5 
wt %^^*tl5J:oJ:^)|Lfc. EP *> . L afijt7;Kt 1 0 0 g i: 
2t L , I r£#JI£:LT4.6 5 6 w t % ^ <fb 'J S?>) A»»» 
10.74g ^*CiS^LT^)|Lfc B ^ © & . ^EtT'l 2 0tC 
SfilS(C2Kfiaij6nJ»L, Ii; 7 0 0 tT-i«lfc t ICt^CLX^ I r , 

(6) Pdfi»7^$ttt«E 

*I© 2 ~ 4 mmSK S © & 7 ;l/ 5 t (ftift^S© N KH D - 2 4 ) & . 
0.5 -lmmK&SfcL. *«ti:tl 2 0 t f 2 ii^JSI L , & *1 & 
© T ;U 5 ^- » P d £ , T^5±*M©0.5 wt%^-^-*ti-Scke)tC 
^ILfe. BP *> , 7;^t 1 0 0 gi:»L, P d £ Jg £ L T 4. 439 
w t % ^ Bt & A => ^ A j& 1 1.26 g4«*t}|ffrlT^aLfc. 

■t © a . & * t- t i 2 o tc <d m. st T- 2 m r$ in & l » 11:7 o otcm 

«ilT^^!:ff?fe. ^ tl H «fc U . P d ffi # T ;W 5 ± MM £ » o 

(7) Ptfi)^7^?t«SS 
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rfcflR© 2 ~ 4Mffc&©ffc:fK7'^ ^ (fttftfS® N K H D - 2 4 ) 
£ . 0.5 ~ 1 m H « # L * i:T 1 2 0t-C2l|r^f Lfc. S 

Ji © 7 5 K , Pt^7^5tli®0.5 wt%t^inS<t^ 

c^ilLfco H i± , 7;^ti oogi:> p t £ £ JI £ L x 

4.5 1 4wt%4fftIJ>=hDSJ7>5>fi&«l»*l 1.0 8 g £ 
»fc*tC»^LT^jILfc. * © ft , i 2 O'CCSSX* 2 NfTI 

sn^L. im7oo , c©fflstcini*ftLT«ifiS5bfc. :ni:ii)Pta» 
m m * » fc o 

(8) Cui«f7;Kt*i 

rfT IS © 2 ~ 4 imS S © 7 ^ ^ ^ (ftSft^SCNKH D - 2 4 ) 
& , 0.5 - 1 mm IZ ft 5£ L > * ft * IZ X 1 2 0 °C T 2 B# |8I ft & L „ ft 
** ffc © 7 ^ 5 K » CuOtLX7^UIl©l 0wt%#^£ft.5 
iUCuStSlfe. BP *» » 7 ^ 5 ^ 1 0 0 g H , 58 & 18 3 * #] 
3 0.4g &H*fc»;^Lfc**iR&^»Lfc. ^©ft, T? 120 

°C © j& T- 2 H# H3 Un & L , Ei:7 0 OTCi:JHJIftLTftlSLfc. zftdcfc 

(9) Mnmnr * $ ±mm 

rff JE © 2 ~ 4 nail g © |fc 7 ^ 5 (fiSft^SfflNKHD - 2 4) 
£ , 0.5 ~ 1 mm « L » CT 1 2 0 t T 2 g^^i I fc , ft 

*i ft © 7 ^ 5 {C , Mn 2 O 3 i:U7iHtil01 Owt%^^*il 
3 «fc 9 IC M n £ Lfco BP *> , 7 ^ S 1 0 0 g K , 8!j gfc^ ^ # > 6 
3 6 . 3 4 g £ MdUCfcF^ L fc7Ki®}£ & ^* L fc . ^©&. 

* t 1 2 o x:x 2 mmmm l , 7 0 otcsscjonsiTisifc. 

:ni:J:'J, MnjHf7;Kt«I^f:, 

(10) Fefl»7JKt»» 



WO 00/74821 PCT/JP99/03074 

1 9 



Tfc J8E © 2 ~ 4 mm!l&©!fctfc7 ^ $ -t" (feSft^SWN KHD - 2 4 ) 
£ N 0.5 ~ laaCK^L, ic^^Ct 1 2 0 tl- 2 HP^H L t s 
J* ft © 7 ^ $ K * Fe 2 0 3 <hLT7;U^±a*©l 0 w t % # ^ * tt 

6i9i:F eS^iSLfc. fiP*>, 7^?tl OOgc, « ft 9 * ffi ft 
5 0 . 5 9 g S:W*tw»^Lfc*»«&*«Lfc. * ^. 4> T* 

1 2 0 °C X* 2 mmtU & L , Htw 7 0 0r:©iftJKfCilP^LTttfiSSLife:. d 

(1 1) Pd, Wfi^^#-7fc6££ 

9Hb^£S©&#^#-7 (CS-2 2 4) m^ttlf LT 

0 . 5 ~ 1 mm ©ti: Lfc©*,, 1 2 0 °C T* 2 B|f ^Sn *& L tz . C CD «k } (C 
LTH t-^ 2 - T 1 0 0 gtcftLT. >^Xf >l7>^->)i 

8 2.2 g$:?$* , 'L7 l cig^'fb7K^^K$:^"iSL, S^l 2 0TCT?2«rlHJHn 
L . £t:5 0 Ott^^Fliii^Lfe. fl^nfe^ >y7r>fi}lf ^ 
-7100g{C^L, PdHltlI 4.4 3 9 wt% £ «S II ^ 7 

w i*mmi i.2 6 g feWTKic^jft^LT^-aLfc. ^ © ft > * ft * n 

T12 0rT-2^f^in^L, gi:7 0 OtCftliSLTifiELfc, 43 , 
^>^X^>©St±, W0 3 t Uf ^-7©V 1.9 w t % T * S „ 
(12) Cofi#7^ 

rU & © 2 ~ 4 maJffi & © ffi « 7 -fl' $ (&£-ffcS*«©NKHD- 2 4) 
£ N 0.5 ~ lMttSIf L> ^^^CT 1 2 Otf 2I^P|g^lfe„ g 
*l ft © 7 ^ $ K , Co 3 0 4< hLT7;V$^-fi£©l o w t % # ^ £ n 
SJ^KCofc^ftLfc. BP *» , 7^?tl OOgC. ffiia^A h 6 
*f0fe3 6.2 3 g 6tt*i:**at$iSLfc. ^ © ft , *jS>fi:T 

i2 0°CT'2i$fi3ijn*fcL, sE{c 7 0 0 £ c©?ajg^ijn^LT^figLfe < , ^ 
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*: *& © T S 1 ISISIIIiaL&£S©##**©C03*|£&3sLT^.6. 
C O © i»J 5£ l± , TCD#**nT h^77i:i'Jfirofe. 

I 8 @ i: i *J , 7 ;w 5 - $ a £ - y >r )V £ m it ® © J& t* ^ ti a i - 
n i m m © © n ft k it , c o m It *< * fit H ffi ^ Z t *> *^ £ . 7 m 
'^b^^^^M^i:^^0c^l^*«^«©M7J : &ffiv^7=:i:#^2^±, coin 
t±*L<fii^. IL Fefijf7iHt«!li:<);5CO^iaili, ffe 
©«#(:: Jt^SfcsBS. 
C ^ j&fc M 8 ] 

fg 1 @ © « Site ^ T , 7 vSHb£1&##»»2 i:j)H-^AiI 
£ & ft $J T* ^ A 1 - Z DKdH^. #^fi5c#l&:fe»J«3 i: ti 7 ^ 
5tCPdtL a&fi#Lfc«»«:fli^T* C : F 4 5 7 y ift^ 

ig^J2©ii#i:|sJCT'S)S 0 SJ^Sffl © A U PKfcttS&Mgitf;*©!© 
Jg {£ , C.F,*»0. 5vol%, $ m *< 4 vo 1 % , * 3£ 2 5 vo 1 % T* & £ <, 
MlSiaitti 7 5 0 "CTJ)S. ffi © * # 14 , ^ISWlOfcSiiPilCT**. 
A l - Zniitt, *CJ;7i:LTlilfc 0 * i* , TfJlR©^ — ■7-^'^ 
*& 5fc £ 1 2 0'C©aftTlRflBIlinl»LT9e«S^fc. ?K K . K f» 3k 
1 2 6.6 5 gC. ^H£fB67KlP<i$99 6.3 9 g SjB^ Lfc***** 
Jnttililfc, © ft , 2 5 0-3 0 0 "C © & T* #3 2 Rf flU *ft L , 
IC7 0 OlC0S(|T2^P^llOfiLTifi!cU: o » W> , j» V<» # 

tt5:lf 0. 5 ~ ImCIiSI: Ifc. ^ © <k e> L T . A1^85mol% 
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% , Z n 1 5uol%i()Mi^5«ii§:||fc„ 

^ © *g m , *i s SB *& a* «=> in#m*<iiijiLfct#©3tr^ifl£^«ain»c 

tt & C O ig m. it . A 1 - Z n iiC^T'jJli L 7c Jf§ fC 3 5 0 ppm 
T* h -d tz *< . JiMtCPdtL a &fijf L tS6^§:S(t'5 ; i: f: <t U , 
1 ppm (C fifc # $ tl o 

[ m m m 9 : 

^ i a © s& s k & ^ -u , ^ v mfctstyiftmmm 2 cjiK - 
# > £ & 03 <d b x- ^ t; a i - t i mm&m^. mm^^m^m^ 3 tz 

l± 7 t t: P d £ L a i&fijf Lfcfttl^fflv^t, C,F,*^4«7 y 

^Ritfc^ii^fcK-^Tfrofc. #gj&#Bk£«&3 to is ^ *a j& 

£. H 51* # & li , ^Sfe0>J8<73<h:#£:|if|bT&.So filSSlCA'JPi:^ 

tt 5a m is 7. CD *g m , sj& , ^i^i 8 © t $ 

£ PH b -C * 3 . Al-Ti»JSSIi, *0J:7i:LTl?Slfc o if, rfJ 
K <7) ^ - v ^ S m * $r 1 2 OtCjatt' 1 l^riiBl!*LT^i$ tfc 0 ft 
K » I£ * 2 0 0 gi:, ^ # > £ 3 0 S * % * «|fc * > » « 248. 4 
g&ltt**CjSlniL*:**^S«[Lfc. S lit & , 2 5 0 ~ 300 °C <D j& ^ T* #5 

5 Bf in *fc L . 7 0 0TC©iBA7?2B9raiP*lftLTfll!«Lfc. 3©«fc^tC 
LTil^fee^HllcAn, 5 0 0 kgf /cm 2 CD E.1J X EEfcgj&SJ L . 

§J ffi £ fft 5fc , it^^{tLT0.5~li!!ii ©SHcLfc. 1 © <k 7 I: I 
X » A l #9 0 mo l % , T i 1 0 mo 1 % £ £ ftfc 8£ £ # 0 

^ & cd *g m , xkmwt&frz i m m & m & l tz n z <d X * m & m & n iz 

6 If 2> C O m&l* . A 1 - T i Mm (D Z). X* *&m L tz t$i S IZ 13: 3 2 Oppm 
1 ppm tc & # £ ft tz o 
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immm i o ] 

^ 9 0 & > ^ v > J > iz 0) 7 y mit-SmftMHkM 

SF 6 . dUW±CF 4 tCHF, ©^-^tfX^Ctf^tf^y^Hb-^S: 

? ^ * > (d •% * * > ? x> t z> & . * <d us \z . # > y fii m 
oittb izmmx x&wr w * ? v m it mm & o . 5 ~ 5 v 0 1 % g 

mm 9 9 c *? ^ t , 3i/xft:t*ns*ig^^i ! iS^ns, 

!SS5i:(i$Il 5i:*2 0tl5 o * 2 0 ti , ^t>^Sill 6 

-r s © *< * ^ . ^ is » 5 ic as t , 7yjMt-&iaj©*i£«:o.i'~ 

5vol% * © M , 7s/KI'fb-&iai© : E^»lcJtL, 5~ 

7 5§ljtC44J:Ht*. ^^jg^*<0.2~15vol 
%SJR tc J; ? tc -f S . £ © «fc } »c L T i©Jg & fcMJ&StfX % , 

mfl*F#©t-# 6 £ ffl ^ T , 6 5 0-8 5 0 r K fin £ft L *: ± X , R J$ 
SSl^ii-So RJEt?» 1 C t± , 7 y mit&WfrMMM 2 ii^Wfcftm&te 
«E 3 *<5fe*3 tlX S . Sf£Jf 1 mSlfl 1 ^© t — ^ 4 ^X650 

~8 5 oTzmmizmmLx & < * j: . s jj? » 1 

*< K JC t X > 7 v**b^to*<#fb*£fc-|Mb&*#v*H:S02F a fc£ 
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m, -mitmm, so, ^^iiso 2 F 2 *^i$ns„ s & i & tat=. 
iS7.it, i 7 izmzn. z z x* * & « s r -s m l t jp $ n s . 

1 7 ^tlitA'^(±, # 7. ft # « 7 5£ £ n , Z/U-^XM 3 

^e*isnfc*-cjftf sns. c n i: j; ^ t > %it**Axf* <om<D 

*)SS^Ii^S^ns. # * ft # « 7 tz f± , ^7Xf yi'Cfif i'J4 
^jft»«7T*Yb**&trfl!l©*»«^SriRiRLfc7Kt±» * > 7° 2 IT 
# « 7 (i ^ T % \t * % JR. t>* flfe <D * # *< Rfc * $ ti fc # 7. it , 

-2 2T?»giLTi/^i5fej**f7^e»ai"rs. 

9 mvmmtmm-r z &it . mi oauii, sf&sgip'g©^^^:^^^ 



^lltt&aiy^-i/^iSirWi* >J - ^ > 7* 1" 3 & K , 
C 2 F S , CF«, CHF 3 , SF 6 & if <D 7 V HI lb ^ & * ? ffl £ *l T V* £ . 

Z Z. tit, ®3DT^r^T**So 

* ?B m it . 7 <v m it & m £ > # * ^ « 7 ;u # y # » * <* y ir jr -e # 

3 to R K <E fb L , ^©Si:^tt5CO, N 2 0 , SOiF^^Clg 
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m * <r> m m 

{b£-$I#8¥«&i:CO, SOJjSI/N.O ®^j:<ttli^lift 
&9&m £ IZ&MZ frMT £> £ ? iz L tz Z £ Z&mt-t 2> 7 v mit^r 

2. m*v>mwm i miz&moxmiz ts^x . mm7 v mik&va'sm # 

*£7v*<b^1fc#»P*ttC SuiBCO, S O 2 F 2 & 

N 2 O ©4>&< £ l«&#»1-*tt«i:»tt$-£S«i:?t::LfcCLi:& 

3. 7 jMBtS^ffi-CioT. S5 IB 7 ?/ SUb 
1^£7j<3&^;&U ; #^:#7.£: LT0^Sft#^0#STT7 JMb 

li^^#^^^?:^JnLT, CO, S O 2 F 2 X tf N 2 O A^itftlfc^ 

7 s/JMb^&C^flPJI&S^S;. 

4. S O 2 F 2 £ ^ # * * ^ £ . Mil S O, F, S»»Rit « » S^* 
o T , «rES0 2 F,S:^t?3tf^S:*3RftX^IIJR©^ST^, S0 2 F 2 

gfico, s o 2 F 2 st;N 2 o ^eitfnfc^4<tt i^4»*ts» 

JBE * Pd, Pt, Cu, M n , Fe, Co, Rh, I rft^Au^f, 
a n tz '> & < £ * l«&&JR#vWilMb&©^JB^#fc*>©J^»D*:5 

6. 3g#©|gfflfl5JBf::iE«c<£;frffit::fc^T, iulHCO, so 2 F 2 ;s.tf 
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N 2 0 © 4» & < £ lo&#»"*-5»f**<» MtCL a £ B a^eitfft 

© # # a a # a . 

so 2 f 2 &z/n 2 o ©'>*<i:t l^^St^lSi^ 7 -jw * k 

Pdi:L a&aitLfelSiE, 7^5ti:PttLatafiflfc»», 7 
jP5ti:RhtLaB#LfcMI, 7^5 tCAutL a fi L 
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